Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.024; wR factor = 0.054; data-to-parameter ratio = 20.6.
Related literature
For similar crystal structures, see : Fettinger et al. (1998) ; Schubert et al. (1982) . For general discussion of piano-stool complexes, see: Kubá ček et al. (1982) ; Haines et al. (1967) ; Treichel et al. (1967) . For our previous work in this area, see: Changamu et al. (2006) . For the synthesis of the starting compound, see: Markham et al. (1985) .
Experimental
Crystal data [Mo(C 5 
À3
Data collection: APEX2 (Bruker, 2005 ); cell refinement: SAINTPlus (Bruker, 2005) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: PLATON (Spek, 2003) and ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXTL.
A cation-anion paired complex [Mo(C 5 H 5 )(CO) 2 (PMe 3 ) 2 ][Mo(C 5 H 5 )(CO) 3 ] also having a similar arrangement of ligands around the cationic moiety has been previously reported (Schubert et al., 1982) .
The title compound forms an adduct pair with trifluorosulphonic acid (trifluoromethanesulfonate) group. Generally these complexes may be considered as disubstituted derivatives of [CpMo(CO) 4 ] + in which double CO-substitution leads to either a cis or a trans product (Treichel et al.,1967; Haines et al., 1967 (Markham et al., 1985) in dichloromethane was added 1 ml (0.735 g, 9.66 mmol) of PMe 3 at room temperature. The reaction was stirred overnight. The resulting yellow solution was transferred to an ether-hexane mixture (10: 1), cooled to -78°C. A yellow solid precipitate resulted. Room temperature recrystallization from hexane-dichloromethane afforded yellow crystals of (I) suitable for X-ray analysis.
Refinement
All H atoms attached to C atoms were fixed geometrically and treated as riding with C-H = 0.98 Å (methyl) and 0.95 Å (Cp) with U iso (H) = 1.2U eq (Cp) or U iso (H) = 1.5U eq (methyl).
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